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fall-excess values. However, the relation inferred by the definition is only
approximately correct and may be appreciably in error if the conditions affect-
ing runoff differ greatly during floods of various magnitudes in the basin under
study.

In an effort to determine the probable degree of accuracy inherent in the
use of unit hydrographs derived from records of minor floods in estimating the
critical rates of runoff from maximum probable storms, hydrologic data for
minor and major floods of record in a large number of basins have been
analyzed. Minor floods were selected that resulted from rainfall of relatively
uniform areal distribution. The volumes of rainfall and rainfall-excess during
successive 6-hr periods of storms causing major floods in each basin were
computed, and unit hydrographs were developed that would reproduce the
observed hydrograph when applied to the known rainfall-excess values. Most
of the major floods investigated were the result of one or more periods of in-
tense rainfall of approximately 12-hr duration, supplemented by periods of
lighter precipitation. The same general procedures were followed in the
analysis of records and in the computation of unit hydrographs for both minor
and major floods, insofar as the character of basic data permitted. The
topography of the basins considered varied from rolling slopes to relatively
steep hills several hundred feet in height above the principal stream channels.

With but a few exceptions, it was found that unit hydrographs required to
reproduce the major flood hydrographs had peak-discharge ordinates con-
sistently higher than those computed from records of minor floods in which the
areal distribution of rainfall was approximately uniform. Iri most of the basins
considered, the peak ordinates of unit hydrographs derived from major flood
hydrographs, representing runoff volumes greater than approximately 5 in. in
depth from the drainage area, were 25 to 50 per cent higher than values com-
puted from records of minor floods, in which the runoff was from 1 to 2 in.
The variations were greater in a few instances. The differences were not pro-
portional to the volumes of flood runoff but apparently were the result of a
number of factors, some of which had greater influences during certain floods
than during others.

The following probably represent the principal reasons for the observed dif-
ferences between unit hydrographs derived from minor and major flood hydro-
graphs referred to above:

(a) Differences, in areal distribution of rainfall. The minor flood rises
analyzed resulted from rainfall of approximately uniform areal distribution.
Precipitation during the major floods usually covered the entire drainage area,
but in general the rainfall intensity and accumulated amounts varied over the
area. If the volume of rainfall-excess during the major storm was propor-
tionately heavier in the lower part of the basin, or near the principal stream
channels, the concentration of runoff would be higher than represented by the
unit hydrographs derived from the minor flood rises.

(6) Differences in hydraulic relations. During minor flood rises, the
hydraulfc gradients in natural streams are usually relatively low, because of